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IMNOACHUTEJIbHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIEeTro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUHN U TPEOOBAHUI K pe3ybTaTaM
OCBOEHMSI OCHOBHON 00pa3zoBaTesIbHOM NpOorpamMmel, mpeacTtaBieHHbIXx B @I'OC
COO, a takxe ¢ yu€toM denepaibHON padodeil mporpaMMbl BOCIHUTAHUS U
KOHLIETILINY TIpenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTEIbHbBIX
opraum3zauusax  Poccurickon — @Dexepaumu, — peAM3yIOIIMX  OCHOBHBIC
00pa3oBaTeNbHbIE IPOTPAMMBI.

Conepkanue mporpaMMbl MO (U3MKE HANPABICHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAy4YHOU KapTuHbl MHupa oOydaromuxcs 10-11 kmaccoB mnpu
oOydeHnH ux (pusuke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
noaxoja. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusmM GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METanpeIMETHBIM pe3yjibTaTam
oOy4eHHs], a TaKKe YUYUTHIBAET HEOOXOJUMOCTh peah3allid MEXIPEIMETHBIX
CBsA3€l (DU3UMKH C €CTECTBEHHO-HAyYHbIMU Yy4eOHbIMU Ipeameramu. B Hel
OTIPEJIENSIOTCS OCHOBHBIC IIEJIM U3YUYEHUsI (PU3UKU HA YPOBHE CPEIHETO 0OIIero
o0Opa3oBaHus, IUIAHUPYEMBIEC PE3yIbTaThl OCBOCHHUSI Kypca (DU3UKU: TUYHOCTHBIE,
MeTarpeMETHbIE, TpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Qu3MKe BKIIOYACT:

e IUIAHMPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (u3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIIE PEMETHBIE PE3YJIbTATHI 10 TOJJaM O0YUECHHUS;

o cojepxkanue yueOHoro npeaMera «dusnka» no rogam 00yUYeHHUsL.

du3nka Kak Hayka O HambOojee OOMMX 3aKOHAX MPUPOJbI, BBICTYIAas B
KauecTBE y4eOHOro MpeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuil 00 okpyxkatomiem Mupe. LLkonbHbIN Kype (PU3UKH — CUCTEMOOOPa3yOIIUIA
JUISL €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEAMETOB, TOCKOJIBKY (PU3UUYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUN, HM3y4aeMbIX XUMHUEH, OMOJIOTHEH,
dbu3umyeckoir reorpadmeit u acTtpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (PU3NYecKnX 3HAHUW OMNpeAeNsaeT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUM B cdepe DHEPreTUKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, MOJIy4YEHHUsI HOBBIX MATEPHUAJIOB C 3a/IaHHBIMU CBOMCTBAMHU WU JIPYTHX.
N3yuenne (u3uKu BHOCHUT OCHOBHOM BKJIaJ B (pOpMHUpOBaHHE €CTECTBEHHO-
HAy4YHOU KapTUHBI MHpa OOYyYaroluxcs, B POPMUPOBAHNE YMEHUN MPUMEHSTh
HAayYHBIA METOJI 03HAHUS TPH BHIMOJTHEHUU UMHU y4EOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca (u3MKu [Ji1 ypOBHS CPEIHEro OOIIero oOpa3oBaHUs
NOJIOKEH PSAJ HJEH, KOTOpPhlE MOXKHO pacCMaTpuBaTh KAaK IPUHLMUIBL €ro0
OCTPOEHHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBISIETCA JIOTHYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTeprail U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoes cenepanuszayuu. B COOTBETCTBUM C HEW maTepuan Kypca (DU3UKHU
oObeIUMHEH BOKpPYr (Qu3nueckux Teopuil. Beaymmm B Kypce sBIsAeTCS
(GbopMHpOBaHNE NIPENCTABICHUIN O CTPYKTYPHBIX YPOBHSX MAaTE€pUU, BEIIECTBE U
noJe.

Hoesn ecymanumapusayuu. EE peanuzauus OpeanoyiaraeT UCIHOJIb30BaHUE
T'YMAaHUTAPHOTO MOTEHIMaNa (PU3NUECKOW HAYKH, OCMBICICHHE CBSI3U Pa3BUTHUSA
bu3uKku ¢ pa3BUTHEM OOIIECTBA, a TakKKe C MHUPOBO33PEHUYECKUMH,
HpPaBCTBEHHBIMH U SKOJIOTMYECKUMU MTPOOIEMaMHU.

Hoess npuknaonou nanpaenennocmu. Kypc ¢usuku npeamnosnaraer
3HAKOMCTBO C LIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTUYECKHUX MPUIOKEHUN
U3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peanusyercs IOCPEACTBOM BBEICHHS 3IIEMEHTOB
coliepKaHUs, TMOCBSIIEHHBIX 5SKOJIOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJIOTHM, a TakKe OOCYKIEHUs
npo0JieM paloHaIbHOTO MPUPOIOINOIB30BAHUS U 3KOJIOTHUECKON 0€30MacHOCTH.

CrepHEBBIMU 3JIEMEHTaMH Kypca (U3UKHA Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus SBIAIOTCS Punyueckure Teopun (GopMUPOBAHUE MPECTABICHUN O
CTPYKTYp€ MOCTPOCHHUS PUINYECKON TEOpUH, PO (PyHIAMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMpUPOJE, TIpaHULAX
NPUMEHUMOCTH TEOPUM, [JIi OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHHU WU
MIPOIIECCOB).

CHCTeMHO-1eSITEIbHOCTHBIN MOJIX01 B Kypce (DU3UKH peanin3yercs Npexkae
BCETr0 3a CYET OpraHU3aIMi SKCIEPUMEHTAIBHOM JAEATEIHLHOCTH 00YYaIOIUXCSl.
Jlns  Ga3zoBoro ypoBHS Kypca (U3UKHM — 3TO HCHOJb30BAHHE CHUCTEMBI
(GpOHTANIBHBIX KPATKOBPEMEHHBIX HSKCIEPUMEHTOB M JIaOOpAaTOpPHBIX pPadoT,
KOTOpbIE B MporpaMmMe 1o Ppu3rke 0ObeIUHEHBI B OOIINI CIUCOK YYCHHUECKUX
MPaKTUYECKUX paloT. BrijienieHre B yka3aHHOM TepedHe JabopaTopHbIX padoT,
IPOBOJMMBIX JUISi KOHTPOJISI U OLICHKH, OCYUIECTBISETCS Y4YaCTHUKAMU
00pa30BaTeNbHOIO MpOIECCa HUCXOJs M3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHamleHus: kabOuHera ¢usuku. Ilpu 3TOM obOecneunBaeTcss OBJAJCHUE
OOy4arouMMHUCd YMEHUSIMU TIPOBOJUTH KOCBEHHbIE U3MEPEHUs, UCCIIECIOBAHUS
3aBUCUMOCTEN (PU3NYECKUX BEIUYMH W TMOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUITOTES.

bosnbiioe BHUMaHHWE yACNAETCS PEIICHUIO PACYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM 1715 pacu€THBIX 3a]a4 IPUOPUTETOM SIBIISIIOTCS 33/1a4U C SIBHO
3a1aHHOM (PU3MUECKO MOJETbI0, MO3BOJISIONINE IPUMEHSITh U3YUYE€HHbIE 3aKOHbI 1



3aKOHOMEPHOCTHU KaK M3 OJHOTO paszjena Kypca, Tak U MHTErpupys 3HaHUS U3
pa3HbIX pa3aesioB. st KaueCTBEHHBIX 3a/1au MPUOPUTETOM SBJISIOTCS 3a/IaHKS Ha
00OBsICHEHHE MPOTEKaHUsI (HU3MUECKUX SIBJICHUN U MPOILIECCOB B OKPY’KAIOIICH
KU3HU, TpeOyromme BbIOOpa (PU3NUECKOW MOJECIH JJIsi CUTyalluu IPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B cootBerctBum c¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOeCIeueHHnI0 ydeOHOro mpoliecca 0a30BBI YpOBEHb Kypca
(GU3UKK Ha ypOBHE CpeaHero o0Iero oOpa3oBaHUs JOMKEH W3Yy4aThCS B YCIOBHIX
peMETHOr0 KaOuHeTa (U3UKU WU B YCJIOBHUSAX MHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYyYHOTO ITMKiIa. B kaOuHeTe (U3MKH TODKHO OBITh
HeoOxoauMoe 1abopaTopHOE O0OpPYIOBaHHME Uil BBINIOJHEHHS YKa3aHHBIX B
nporpamme 1o GuU3NKe YYCHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPAIIMOHHOE
o0opyoBaHue.

JleMoHCTpallMOHHOE 00OpyoBaHUE (POpMHpPYETCS B COOTBETCTBUU C
OPUHIUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH U O00ECHeuMBaeT IOCTAHOBKY
NEPEUHCICHHBIX B MpOrpaMMme Mo (PU3MKE KIIOYEBBIX JAEMOHCTPALUMA st
UCCJICIOBAHUS M3Yy4YaeMbIX SBJICHUW H  MPOIECCOB, OMIMUPUYECKUX U
byHAaMEHTaNbHBIX 3aKOHOB, UX TEXHUYECKHUX PUMEHEHHUIA.

JlaGopaTtopHoe 00OpyIOBaHHE [JIs YUYCHHYECKHUX TMPAKTUYECKUX padoT
dbopmupyeTcsi B BUJIe TEMaTUYECKUX KOMIUIEKTOB U 00ECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaTuuyecKue KOMIUIEKThI
7a00paTOPHOrOo 00OPYAOBAHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHNUU AHAJIOTOBBIX U LIM(PPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BUJIE IU(PPOBBIX 1a00OPATOPHIA.

OCHOBHBIMU LEJIIMU U3YUYECHUS PU3UKU B 00IIEM 00pa30BaHUU SBISIOTCA:

o (opmMupoBaHHE WHTEpECa M CTPEMJICHHS OOYYaIOIIMXCAd K HAy4YHOMY
U3YUYCHUIO TPUPObI, Pa3BUTUE UX WHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE NPEJCTABICHUIN 0 HAYYHOM METO/IE MO3HAHUS U (POPMUPOBAHHE
MCCIIEZIOBATEIbCKOTO OTHONICHHUS K OKPYKAIOIIUM SIBIICHUSM;

o (opMupoBaHME HAY4YHOI'O MHUPOBO33PEHUSI KaK pe3yJibTaTa H3y4YeHUS
OCHOB CTPOEHUsI MaTepuu U (hyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHue YMEHUU OOBICHITH SIBJICHUS C HCIOJIb30BAHUEM
du3HUecKuX 3HAHUH U HAYYHBIX JJOKA3aTEIbCTB;

o (opmMupoBaHHUE MpEACTaBICHUN O poyid (PUBHKU JJIsT Pa3BUTHUSA JAPYTHX
€CTECTBEHHbIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3THX 1iesield 00eCeuynBaeTCs PEIICHUEM CIIEIYIOIUX 3a/1ay B

npolecce u3ydeHus Kypca (GU3MKu Ha YPOBHE CPEHEro 00Iero oopa3oBaHuUs:



e TMpUOOpPETEHHWE  CHUCTEMBl 3HAaHUW 00  o0mmXx  (QuznUecKux
3aKOHOMEPHOCTSIX,  3aKOHaX,  TEOpHUAX,  BKIOYAs  MEXaHHKY,
MOJICKYJISIPHYIO (PU3HKY, DJIEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPODU3HKHY;

o (¢dopMUpOBaHHE YMEHHH MPUMEHSTh TEOPETUUYECKHE 3HAHUA MJIA
oOBsicHEHUs] (U3MYECKHX SBICHUW B TMPUPOJE W Ui TPUHATHA
MPAKTUUECKHUX PEIICHUI B TOBCETHEBHON JKU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS] PA3TUYHBIX 3a7ad C SBHO 3aJaHHOU
¢uznyeckoil Mojenblo, 3aJad, MOJPa3yMeBAIOUIUX CaMOCTOATEIbHOE
co3ZlaHue (PU3MYECKON MOJIENH, aIeKBaTHOM YCIIOBUSM 3aauH;

e TMOHUMaHHUE (PU3NYECKUX OCHOB M MPHUHIIMIIOB JIEUCTBUS TEXHHUUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOLIECCOB, MX BIUSHHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSATEIBLHOIO TUIAHUPOBAHUS U TIPOBEICHHUS
(du3MUeCcKNX HKCIIEPUMEHTOB, aHAJIN3a U MHTEPIpeTaluy UHPOpMaIIUH,
OIIpeIEIeHNUs TOCTOBEPHOCTH MOJTyYEHHOTO Pe3ysIbTaTa;

e CO3/IaHME YCJIOBUU JJIsl pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU AEATEIBHOCTH.

Ha uzydenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE CpPEIHEro OOLIETO
oOpazoBanus orBojautTcsa 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENI0), B
11 xnacce — 68 yacoB (2 yaca B He/IEIIO).

[Ipemynaraemerii B mporpamme 1o (U3UKE MEpeueHb JIa0OpaTOPHBIX U
PaKTUYECKUX pPabOT SBISETCS PEKOMEHJIOBAHHBIM, YUYWUTEh JEJIaeT BbIOOP
MPOBEACHUS JTA0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEN 00yUaroIINUXCS.



COJEPKAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®uznka u MeTOAbI HAYYHOTO MO3HAHUS

®dusuka — Hayka o npupoje. Hayunsle METOABI MO3HAHUS OKPYKAIOILETO
mupa. Posp d3kcnepuMeHTa W TEOpUM B IIPOLECCE ITO3HAHUSA IMPUPOIBI.
OKCHEpUMEHT B (PU3HKE.

MopenupoBanue pu3nyecKux sIBICHUHN U npoueccoB. HayuHble runoressl.
®duznyeckre 3aKOHbI U TEOPUU. | paHuUIIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBUA.

Ponb u Mecto ¢u3uku B GOpMUPOBAHUN COBPEMEHHOW HAYYHOU KapTHUHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AHanoroBele U UU(DPOBbIE HU3MEPUTENbHbIE MNPUOOPHI, KOMIBIOTEPHbBIE
JATUYUKH.

Pa3nen 2. Mexanuka

Tema l. Kunemamuxka

Mexannueckoe ABukeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKEHUS.
Cucrema otrcuéra. Tpaekropus.

ITepemelnienue, CKOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOPEHHE MaTepUaIbHOM TOYKH, UX MPOCKIMH HA OCH CUCTEMbI KOOPIUHAT.
CrnoxeHue nepeMeieHHI U CIIOKEHNE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsAMOIMHEHHOE ABIKEeHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, MYyTH U [EPEMEIICHUS
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOoiHOE TajieHHe. Y CKOpeHHe CBOOOIHOTO MaCHuUSI.

KpuBonuneiiHoe paBwxkeHue. JIBH)KEHHE MAaTepUAIbHOM TOYKH IO
OKPYKHOCTH C IMOCTOSHHOM IO MOYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopocTs. [Teproa u yactota oOpaienus. LleHTpocTpeMuTensHOe YCKOpEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: CIUIOMETP,
JBMKEHUE CHAPSAIOB, LETHBIE U PEMEHHBIE TIEPEIaUH.

Jlemoncmpayuu

Mojienb CHCTEMBI OTCUETA, WITIOCTPAI KWHEMATHUYECKUX XaPAKTEPUCTUK
JIBUKEHHS.

[IpeoOpa3oBanuie ABUKEHUU C MCIOIb30BAHMEM MPOCTHIX MEXAHU3MOB.

[Tanenwue Ten B BO3AyX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGntonenue aBuxeHus tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenue yckopeHus cBOOOTHOTO MajeHUs.

HarmpagieHue CKOpOoCTH py ABMKEHUU IO OKPYKHOCTH.

Yuenuueckuti sxcnepumenm, 1abopamopmsie pabomuwl

N3ydyeHne HepaBHOMEPHOTO JBUXKEHHUSI C LUEIIbIO ONPEAEIICHUS] MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUS MEXKAY MYTSAMH, NPOWJICHHBIMHA TEJIOM 3a
MOCJIEIOBATEIbHBIE PAaBHBIE IMPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKCHHUU C HAYAIBHOM CKOPOCTBIO, PABHOM HYIIIO.

W3ydeHne NBUKEHUS IIapHKa B BI3KOU KUIKOCTH.

N3ydyenue nBuxkeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH [amuned. IlepBeii  3axkoH  HerotoHa.
WuepuuaibHble CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepro3uiuu cuil. Bropoit 3akon HeroToHa
JUIS. MATEPUAIIBHOU TOYKH. TpeTrid 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsokectu. IlepBas kocMmuueckast
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (mokos, CKobkeHus, kaueHus ). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHsI CKOJIbKEHUS U cuiia TpeHus nokosi. Koadduunent tpenus.
Cwuta conpOTHBIEHHS IPU ABWKEHUH TEJIA B )KUJKOCTH WIIU Ta3e.

[locTynarensHOe U BpalaTeabHOE JABUKEHUE aOCOIIOTHO TBEPAOTO TEa.

MOMEHT CuiIbl OTHOCHUTENBHO OCH BpaimieHus. llnedo cuibl. YcinoBus
paBHOBECUS TBEPJIOTO TeEJIa.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHUE: NOALIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHUE HHEPITUN.

CpaBHeHHUE MacC B3aUMOJCHCTBYIOIIUX TEIL.

Bropoii 3akoH HproTOHA.

N3mepenue cuit.

CnoxxeHue cul.

3aBHCUMOCTb CUJIBI YIIPYTOCTH OT JiehopMaIuu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOABEME U TIAJICHUH.

CpaBHEHME CUJT TPEHUS TOKOS, KAUEHHSI U CKOJIbKECHUSI.

YciioBus paBHOBECHS TBEPIOTO Tena. Buubl paBHOBECHS.

Yuenuyeckuii sxcnepumenm, nabopamopmvie pabomol

N3y4yenue aBuxeHust Opycka o HaKJIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX B IIPYKUHE U
PE3MHOBOM 00pa3slie, OT X Ae(opMaIui.

HccnenoBanue ycinoBuM paBHOBECHS TBEPAOTO TENA, HUMEKOUIETO OCh
BpAILICHUA.

Tema 3. 3aKkoHbl cOXpaneHus 6 MexaHuke

Nmnynbc maTepuanbHOM TOUKHM (Tela), CUCTEMbl MaTEPUAIbHBIX TOUEK.
Nmnynec cuiabl 1 U3MEHEHUE HUMITYJIbCA TEla. 3aKOH COXPAHECHUS MMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Pabora cuibl. MOIITHOCTE CUIIBL.

Kunernueckasi sHeprus maTepuaibHOM TOYkU. Teopema 00 HM3MEHEHUU
KUHETUYECKOUN YHEPTUU.

[TorenunanbHas SHEprusl. [TorenunanbHas SHEPrus YIpyro
nepopMupoBaHHO  TpykuHBI. [loTeHIManbHast dSHEprusi Tejla BOIU3H
MMOBEPXHOCTH 3EMJIH.

[loTeHnmanbHble W HEMOTCHIHMaIbHbIE  cuiibl.  CBA3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C U3BMEHEHUEM MEXAHWYECKON SHEPTrUM CHUCTEMBI TEll.
3aKOH COXpAaHEHUSI MEXAHUYECKOW SHEPIUH.

VYupyrue u Heynpyrue CTOJKHOBEHHUS.

TexHn4eckue yCTpouCcTBa U MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KONED,
MPYXKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITyJIbCa.

PeakTuBHOE ABIDKEHUE.

Ilepexo/ MOTEHIMATBHOM YHEPIUH B KHHETHUYECKYIO U 00paTHO.

Yuenuueckuti sxcnepumenm, 1abopamopmsvie pabomuwl

N3yuenne abCoOMOTHO HEYNMPYroro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXaHUUYECKOM YHEPTUU
TE€Ja Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO KTyTa.

Paznen 3. MosekyJsipHasi pusuka U TepMOTHUHAMHUKA

Tema 1. Ocnosvl mMoneKynaprHo-KUHEeMUYeCKoll meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH U UX OTBITHOE
o0ocHoBaHue. bpoyHoBckoe aBuxkeHue. Juddysua. Xapakrep ABMKEHHUS U
B3aMMO/JICHCTBUS YacTHI] BellecTBa. MoOJEIM CTPOCHUSI Ta3oB, >KUAKOCTEH H
TBEPIBIX TSI M OOBICHEHHUE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojiesei. Macca u
pa3mepsl Mosiekya. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.



Mopens upeanbHOoro rasza. (OCHOBHOE ypaBHEHHE MOJEKYJISPHO-
KMHETHYECKON TEOpUH UACAIbHOro ra3za. AOCOIIOTHas TeMmIlepaTypa Kak Mepa
CpeIHEN KMHETUYECKOW SHEPrUU TEIUIOBOIO JBMXKEHWs yacTull rasza. [llkana
teMriepatyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHUE MenneneeBa—KiianeiipoHa.
3akoH /lanbToHa. M301pOo1ECChl B HICAIBHOM Ta3€ ¢ MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencraBlieHHE H3OMPOLECCOB: M30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHUE: TEPMOMETP,
OoapomeTp.

Llemoncmpayuu

OnbITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEleCTBa, (hoTorpaduu
MOJIEKYJI OPraHUYECKUX COEAUHEHU.

OnbIThl IO AUPPY3UH KUTKOCTEHN U Ta30B.

Monens OpOyHOBCKOTO JBUKEHUSI.

Mogens onbita LlITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aNUMO/JIEUCTBUS.

Mogens, WIUTIOCTPUPYIOIIAs IPUPOAY JABICHUS Ta3a HA CTEHKU COCY/a.

OnbIThl, WUTIOCTPUPYIOIIUE YPABHEHUE COCTOSIHHUS HJACAIBHOTO Trasa,
W30IPOLIECCHI.

Vuenuueckuui sxcnepumenm, nabopamopHsie pabomul

Onpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHHM
00BbEMa KOMHATBI, IaBJICHUS ¥ TEMIIEPATYPhI BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXIY ITapaMeTpamMu COCTOSIHHSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevt mepmoouHamuxu

TepMoguHamuyeckass cuctemMa. BHyTpeHHsIsL S3HEPTUS TEPMOAUHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€ n3MeHeHus. KoinuecTBo TerioTel u padota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  WJEAJIBHOrO  rasa. Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLMS, U3JIyUEHUE. Y AeNbHAS TEINIOEMKOCTD BEIIECTBA.
KosnuecTBO TEMI0THI ITPHU TEIIONEPEaaye.

[lonsitue 00 anmabatHOM mporecce. llepBblil 3aKOH TEPMOIMHAMUKHU.
[IpumeneHre mepBOro 3aKoHa TEPMOAMHAMUKH K M3ompoiieccam. ['padudeckas
UHTEpHpeTalus padoThl rasa.

Bropotii 3akoH TepmoauHaMukid. HeoOpaTuMoCTh MPOIIECCOB B MPHPO/IE.

TennoBble  MammHbl.  [IpUHUKMOBI  AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeobpazoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KosdduuueHTt mose3noro
nevctBus TerioBo MamuHbl. [ukn KapHo m ero ko3¢ @dUIMEHT mMOJIe3HOTO
JEUCTBUA. DKOJIOTUUECKUE MTPOOIEMbI TEIJIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOU XOJOAUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpPEHHEW SHEPruu Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOKK U3 OYTBHUIKM TOJ JCHCTBUEM CXATOTO BO3AyXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MmyTEM TpeHUS (BUIEOJEMOHCTPAIIHS).

W3MeHeHne BHYTpEHHEHN SHEPTUH (TeMIIepaTyphl) Tea MPH TEIUIonepeaaye.

OneIT 1o aanabaTHOMY pACIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUraTeNs BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEIIA.

Yuenuueckuti sxcnepumenm, 1ab6opamopmsvie pabomol

W3mepenue yaenbHON TEII0EMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeuiecmea. Dazosvle nepexoovl

[TapooOpa3oBanne u koHaeHcalys. Mcnapenue u kuneHue. AGCOII0THAS 1
OTHOCHUTENIbHAS BJIAXHOCTh BO3ayXa. HachllleHHbIM map. YaenbHas TEIIoTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPHI KUIEHHS OT JIaBJICHUSL.

Teépnoe teno. Kpucramnuueckue u amopdHblie Tena. AHU30TPOIUS CBONCTB
kpuctaiuioB. JKunkue kpuctamwisl. CoBpeMeHHble Marepuaibl. [lmaBneHue u
KpUCTa/UM3aus. Y aenbHas TerioTa rmiasieHus. Cyomumarusi.

VYpaBHeHue TerIoBoro 6agaHca.

TexHuyeckue yCTpoHCTBa M MPAKTHYECKOE ITPUMEHEHHUE: TUTPOMETP M
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUH ITOTYUYEHHS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHUCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX M1APOB.

Kunenue npu NOHMKEHHOM JaBJICHUH.

Crnoco0bl M3MEPEHHs BIAKHOCTH.

HaGuntoieHne HarpeBaHus U IUIABJICHHS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAIIIOB.

Yuenuyeckuii sxcnepumenm, 1abopamoprvie pabomol

N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Pa3nen 4. DiekTpoaMHAMHUKA
Tema 1. nekmpocmamuxa
DnekTpu3anus Tela. DJeKTpUYeCKu 3apsia. JlBa Buaa 3JIEKTPUUYECKHUX
3apsiioB. [IpoBOAHUKH, NTUAJIEKTPUKH U TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3apsia.
B3aumoneiictue 3apsanoB. 3akoH Kynona. ToueuHbli 35IeKTpUUECKH 3apsi.
OnekTpuueckoe nose. Hanpssk€HHOCTD anekTprudeckoro nosid. [IpuHnun



CYNEPNO3ULUHN EKTPUUECKUX NOJIeH. JINHUM HANPSHKEHHOCTH AJIEKTPUYECKOTO
TIOJIS.

Pabora cmm amekTpoctatmdeckoro mosst.  Ilorennman.  PasHocTh
MOTCHIMANIOB. [IpOBOJHUKH W JUAJIEKTPUKU B JIIEKTPOCTATUYECKOM MOJIE.
JudnexTpuyeckas NpOHUIIAEMOCTb.

OnekTpoémMkocThb. KonzeHcatop. D1eKTpOEMKOCTD IIJIOCKOTO KOHIEHCATOPA.
OHeprus 3apsKEHHOTO KOHJIEHCATOopa.

TexHU4eCcKre YCTPOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJEHCATOP, KOMIMPOBAJIbHBIN annapar, CTPyMHbIA IPUHTED.

Llemoncmpayuu

Y CTpOUCTBO ¥ MPUHLUI JEMCTBUS AIEKTPOMETPA.

B3anmonenicTBue Ha3JIEKTPU30BAaHHBIX TEIL.

DJEKTPUUECKOE TT0JIE 3aPSKEHHBIX TEJl.

[TpOBOJHHKH B 3IEKTPOCTATUYECKOM TIOJIE.

DNEKTPOCTAaTUYECKAs 3AIUTA.

JIMANEKTPUKH B DIIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IIJIOCKOrO KOHJIEHCAaTOpa OT IUIOLIAAH
IUIACTUH, PACCTOSHUS MEXITY HUMH M JUJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

N3mepenue aneKTpOEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmosannutii nekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. [TocTosHHBIN TOK.

Hanpspkenue. 3akon Oma J1j1s1 ydacTka LEerH.

DJIEKTPUYECKOE COIPOTUBJIEHUE. Y JAEIBHOE COIPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenbHOE, MAapaLIENbHOE, CMEIIAHHOE COCTUHEHNE NTPOBOJIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jxoyns—JIenma. MolHOCTb
ANEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIICHUE MCTOYHUKA TOKA.

3akon Oma i MOJHOM (3aMKHYTOM) AnekTpudeckoit renu. Kopotkoe 3ambikaHue.

DJIEKTpOHHAsT  MPOBOAMMOCTh  TBEPIABIX  METAJIOB.  3aBUCUMOCTD
COIPOTHUBIIEHUS METAJIOB OT TeMrepaTypbl. CBEpXIPOBOINMOCTb.

DNEeKTpUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[lonynpoBoanuku.  CoOcTBeHHass W NpUMECHass  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBoMCTBa P—N-niepexoa. [1omynpoBofHUKOBBIE TPHUOOPHI.

ONEKTPUYECKH TOK B  PacTBOpax M  pacIulaBax dJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLMALIMSL. DICKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSITEbHBIM U HECAMOCTOSTEIIbHBIN
paszpsa. Mosaus. [nazma.

TexHuyeckue yCTpPOWCTBA M MNPAKTHUYECKOE IPUMEHEHUE: aMIEpMETP,
BOJIbTMETpP, PEOCTaT, MCTOYHHMKH TOKa, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENIBHBIE PUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN AUO],
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN ANOJ, TAIbBAHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKA U HAPSKEHHUS.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAIY ITONIEPEYHOr0 CEYEHH U MaTEpHUala.

CMmenaHHoe coeIMHEHNE IPOBOJHUKOB.

[IpssMmoe w3MepeHue >IeKTpOABWKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOIO DJIEMEHTA U OLEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOJIUTOB.

HckpoBon paspsax ¥ MpOBOJUMOCTD BO3AYXaA.

OZIHOCTOPOHHSS TPOBOJUMOCTD JHOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomoi

N3yyenne CMEMaHHOrO COEAMHEHMS PE3UCTOPOB.

N3Mepenne 2eKTpOABMKYILEH CHIIBI ICTOYHMKA TOKA U €r0 BHYTPEHHETO
COITPOTUBIICHUA.

Habnronenue anexTponunsa.

MesknpeaMeTHbIe CBSA3H

N3yuenune kypca ¢pusnuku 6a3oBoro ypoBHs B 10 kinacce ocyliecTBIsi€TCs €
YYETOM COAEPKATENBHBIX MEKIIPEIMETHBIX CBS3€H C KypCcaMH MaTE€MAaTHKH,
OMoNOoTUU, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Medscnpeomemuvie nonsamus, CBSI3aHHBIE C U3YYCHHUEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAY4YHBIA (haKT, TUNOTE3a, (PU3MUECKasi BEJIMYMHA, 3aKOH,
Teopusi, HaOIOICHNE, SKCIICPUMEHT, MOJICTIUPOBAHUE, MOJIENh, H3MEPEHUE.

Mamemamuxa: pellleHUE CUCTEMbl ypaBHEHUM, JIUHEHHas QyHKLHS,
napabosa, runepOosa, ux rpaduKi U CBOMCTBA, TPUTOHOMETPUUYECKHUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHI ¥ MX POEKIMH HA OCU KOOPJUHAT, CI0KEHUE BEKTOPOB.

bBuonoeusn: mexanndeckoe IBMXEHHUE B )KUBOM npupoae, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEILIONIEPEaUH, TEIIIOBOE PABHOBECHE),
HIIEKTPUYECKHE SIBICHUS B XKUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEU U



ra3oB, DJIEKTPUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAS JUCCOLMALIMS,
raJbBaHMKA.

T'eoepaghus: BNaxxHOCTH BO3/IyXa, BETPhI, 0APOMETpP, TEPMOMETD.

Texnonoeus: npeoOpazoBaHUE NBUKEHUI C WCIIOJIb30BAHHMEM MEXaHU3MOB,
YYET TpPEHUs B TEXHMKE, MOJAIIMUITHUKHA, WCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJAOMET U APYTrHUE), NBUraTeilb BHYTPEHHETO
CropaHusi, naposasi TypOrHa, OBITOBOM XOJIOUIbHUK, KOHAULIMOHED, TEXHOJIOTUU
MOJYYCHHS] COBPEMEHHBIX MATEpHAJOB, B TOM YHCJIE HAHOMATEpPHUAlOB, M
HAHOTEXHOJIOTUH, 3JEKTPOCTaTUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIpHOOpPOB,
KCEPOKC, CTPYWHBI  TpPUHTEp,  DJIEKTpOHArpeBaTelbHbIE  MPHUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHI, ralbBaHUKA.

11 KJIACC

Pa3nen 4. DiekTpoaMmHaMHKA

Tema 3. Maznumnoe none. IneKmpomMacHUMHAA UHOYKYUSA

[TocTtossHHbIE ~ MarHUTHL. B3aMMOIENCTBUE TMOCTOSIHHBIX  MArHUTOB.
MarautHoe mnone. BekTtop MarHuTHOW HMHAYKUMHU. [IpuHIMI Ccynepno3unuu
MAarHUTHBIX Toed. JIMHMM MarHUTHOM MHAyKUuK. KapThHa TMHUI MarHUTHOM
WHIYKIIAM MOJISI TOCTOSITHHBIX MAarHUTOB.

MarautHO€ moJie TPOBOJHHMKA C TOKOM. KapThHa NWMHHI WHIYKIHA
MAarHUTHOIO TOJI JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOAHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoielicTBue TPOBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOJyJb U HaIllPaBIICHHE.

Cuna Jlopenia, e€ Moynb U HanpaBjieHue. J[BrkeHUE 3apsHKEHHOM YacTHUIIh B
OJTHOPOJHOM MarHuTHoM mnoiie. Pabota cuisl Jlopenia.

SIBiieHME DIJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJBIKYIAS CHJIA WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykunu Papanes.

BuxpeBoe snektpuueckoe mojie. DIEKTPOABIKYILIAA CUJIa UHAYKUUUA B
IPOBOJHUKE, IBWKYILIEMCS IOCTYNATEIbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

ITpaBuo Jlenna.

NHIyKTUBHOCTB. SIBI€HME CaMOMHIAYKUHMH. OJIEKTPOABWXKYIIAs CHIIA
CaMOUHIYKIIUU.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUuTHOE IOJIE.

TexHH4eCcKrue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE. IOCTOSHHBIE
MArHUThl, 3JICKTPOMATrHUTHI, 3JEKTPOJABUTATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTUL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3IEKTPOHHOIO MyYKa MAarHUTHBIM MOJIEM.

JIVHUY MHAYKIMA MarHUTHOTO MOJIS.

B3anmozeiicTBre IBYX MPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

[evictBre cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBeHME 2NEKTPOMArHuTHOM MHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJIBUKYIIEH CUIIbI HHAYKIIMU OT CKOPOCTH U3MEHCHUS
MarHUTHOTO MOTOKA.

SIBrieHrE CAaMOMH Y KLU H.

Yuenuueckuti sxcnepumenm, 1abopamopmsie pabomuol

W3ydyeHrne MarHUTHOTO TOJISl KaTYIIKHA C TOKOM.

HccrnenoBanue IEeHCTBUS TOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JEKTPOMArHUTHON HHAYKIIUH.

Pa3nen 5. KosieOanns 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOAEOAHUSA

KonebarensHast cucrema. CBOOOIHBIE MEXAaHHUYECKHE  KOJICOAHMS.
["apmonnueckue konebanus. [lepuoa, yactora, amrmuntyaa u ¢asza KojieOaHUN.
[IpyXuHHBIA MasiTHUK. MaTeMaTU4eCKUU MAsTHUK. Y PABHEHUE FAaPMOHUYECKUX
konebGanuit. [IpeBpaiieHue sHepruu Mpu TAPMOHUIECKUX KOJICOAHHSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3IEKTPOMArHUTHBIE KOJIEOAHUS B
UJealbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHUS MEXAYy MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU KoJiebaHusiMu. dopmyna TomMcoHa. 3akoH COXpaHEHHS
SHEPrHH B UJICAILHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenHue o 3aTyxaroUmx KojaecOaHusX. BoIHYKIeHHbIE MEXaHUYECKUE
KoneOanus. Pezonanc. BoiHyXeHHBIE 3JIEKTPOMArHUTHbIE KOJICOaHHUSI.

[Tepemennubiii ToK. CUHYyCOMAQIbHBI NEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOT0 TOKAa. AMIUIUTYJHOE W JIEWCTBYIOIIEE 3HAYEHUE CHJIBI TOKA M
HaIpPSHKEHUS.

Tpanchopmatop. IIpousBoacTBo, nepenadya U NOTpeOICHUE FICKTPUICCKOM
SHEPIrUH. DKOJIOTMUYECKUE PUCKH MPU MPOU3BOACTBE dJeKTposHepruu. KynbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPT U B IIOBCETHEBHON JKU3HMU.

TexHuyeckue ycTpoMCTBa M MPAKTUUYECKOE NMPUMEHEHUE: SJICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TUHUHU JIEKTPONIEPEAAY.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KoJiebaTeabHOM cUCTEMBbI (TTPYKUHHBINA UITH
MaTEeMaTUYECKUIl MasiTHUK).



Habmonenue 3aTyxaronumx KoiaeOaHui.

HccnenoBanue CBOWCTB BBIHYXIECHHBIX KOJCOAHUH.

Habmronenue pesonanca.

CBOOOTHBIE AJIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHUJTBI TOKA U HATIPSDKEHUS OT BPEMEHH ) JITIst
AIIEKTPOMATHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mnociieoBaTE€IbHOM COEIWHEHUHM PE3UCTOPa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJAEHCATOpa.

Mojenb JTMHUY 3NIEKTpOIIepeaayn.

Yuenuueckuti sxcnepumenm, 1abopamopmsvie pabomuwl

HccnenoBanue 3aBUCUMOCTH NEPUOAA MAJIBIX KOJICOaHUH Ipy3a Ha HUTU OT
JUTMHBI HUTH ¥ MacChI TPy3a.

HccnegoBanue mepeMEHHOr0 TOKa B IENUM U3  IOCJEA0BATENIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE 60JIHbL

MexaHnueckne BOJHBI, ycioBusi pacnpocrpaneHus. llepumon. Ckopocts
pacnpocTpaHeHUsT W JJMHA BOJIHBL. [lomepeuHble M MPOAOIbHBIE BOJHBI.
Wurepdepennus u audpakiuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Bobicota ToHa. TemOp 3ByKa.

DJEKTPOMarHUTHBIC BOJHBL. Y CIIOBUS U3TYUYEHUS DJIEKTPOMArHUTHBIX BOJH.
B3aumnas opuenranus Bektopos E, B, V B anexkTpoMaruutHoit BoaHe. CBoiicTBa
AJIGKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MIPEIIOMIICHHE, MTOJISIpU3aIius, TUPpaKius,
uarepdepennus. CKOpoCTh AIEKTPOMATHUTHBIX BOJIH.

[Ikasna 351eKTpOMarHUTHBIX BOJIH. [[pMeHeHne 3/1IeKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMOBI paAMOCBS3M U TENEBUICHUSA. Panuonokamnus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbL.

Texnuueckue ycTpoHCTBa U MPAKTHUUECKOE NMPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, yJIbTPA3BYKOBasl JIMarHOCTHKA B TEXHUKE W MEIUIIMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, Telepon, CBU-nieus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoOCTPaHEHHE MOTIEPEUHBIX M MPOIOJIBHBIX BOJIH.

Koneb6mromieecs Teio Kak HCTOUHKK 3BYKA.

HabGmtoenne oTpakeHus v MPeIoMIICHHUST MEXaHUUECKMX BOJIH.

Ha6monenue natepdepeHiny u Aupakiiui MeXaHMUECKIX BOJIH.

3BYKOBOI PE30HAHC.

Halntonenue cBsi3u rpOMKOCTH 3ByKa U BBICOTBI TOHA C aMIUTUTYI0U U
4acTOTOM KOJIeOaHUIA.



HUccnenoBanne  CBOMCTB ~ JJIEKTPOMATHUTHBIX  BOJIH:  OTPa)KCHUE,
npeaoMIIeHUE, MoJIgpu3anus, Tuppakuus, UHTepPEpeHIIUs.

Tema 3. Onmuka

['eomerpuueckass onruka. I[IpsMonnHENHOE pacnpoCTpaHEHHE CBETAa B
oIHOpOIHOM cpene. JIyd cBeta. ToueuHblii HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne nzoopaxxeHuui B
IIJIOCKOM 3€pKaJie.

[Tpenomnenue cBera. 3aKOHBI MPEIOMIICHHS CBETa. AOCOIIOTHBIN TTOKA3aTelIh
npenomiieHus. [loiHOe BHyTpeHHee oTpaxeHue. lIpenenbHbIil yroi IMOJHOIOo
BHYTPEHHETO OTPAKECHUS.

JHucnepcus ceera. CnoxkHbI coctaB O6enoro cera. LIBer.

CoOuparommie ¥ pacceuBaroniie JuH3BL. ToHkas nmH3a. DOKYyCHOE
pacCTOSIHME M ONTHYECKas Cuiia TOHKOW JMH3bI. [locTpoeHune n3zobOpaxkeHuil B
COOMpArOIINX M paccenBaromux JuH3ax. @opMyra TOHKON JTUH3BI. Y BEIUYCHHUE,
JTABA€MOE€ JIMH30U.

[Ipenesnsl MPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas ontuka. MaTepdepenuns cBera. KorepeHTHBIE HMCTOYHHKH.
VYcenoBus HaOMIOJEHUS MaKCUMyMOB W MHHHUMYMOB B HHTEp(hEpPEeHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuus cera. JudpakuvoHHas pemeTka. YciaoBue HaOMIOACHUS
[JIaBHBIX MAKCMMYMOB TIIpH TNAaJCHUM MOHOXPOMATHYECKOrO0 CBETa Ha
T (PAKIIMOHHYIO PELIETKY.

[Tonsipu3zanus ceera.

TexHHUYeCKUEe YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JYIa,
dboToanmapar, MPOCKIMOHHBIM anmapaT, MHUKPOCKOM, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOTSIPOUSI.

Llemoncmpayuu

[IpssMONMHEWHOE PACTIPOCTPAHECHUE, OTPAKECHUE WU NPEIOMIICHHUE CBETA.
OnTuyeckue npuOOpkI.

[TomHOE BHYTpEHHEE OTpakeHHe. Mojieb CBETOBO/IA.

HccnenoBanne CBOWCTB N300paKEHUM B JIMH3AX.

Moaenu MUKPOCKOIIa, TEIECKOIIA.

Habronenue naTepdepeHIiny cBeTa.

HaOmronenue nudpakiyu cBera.

Habmonenre aucnepcuu cBera.

[TomyueHue ciekTpa ¢ IOMOIILIO TPU3MBI.

[TonydeHnue crekTpa ¢ MOMOIIBI0 TUPPAKIIUOHHON PEIIETKH.

HaOmronenue nonspuzaiuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoprvie pabomol



W3MepeHre nokaszaresst MpeJoMIEHUS CTEKIIA.
HccnenoBaHue CBOWCTB M300paXEeHUM B JIMH3AX.
HaOmronenue qucriepcun cBeTa.

Pa3znes 6. OcCHOBBI cienMaJbHOI TEOPUH OTHOCHUTEIbHOCTH
['paHnuibl OPUMEHMMOCTH  KJIACCMYECKOW  MexaHuWku. llocTtynarel
CIIEIAATLHOW TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJA CKOPOCTH
CBETa B BAKyyMe€, ITPUHIUIT OTHOCUTEIBHOCTA DUHIITENHA.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILICHHE
JUTAHBL.
DHEprust U UMIYJIbC PEAATUBUCTCKON YACTHIIBI.

CBs13b MACCBI C DHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTHULbL. DHEPTUs
ITOKOS.

Paznen /. KBantoBasi pusuka

Tema 1. Inemenmul K6anmoeoii OnNMuUKU

®otonbl. Popmyna [Tnanka cBa3u 3HEpruu GOTOHA € €ro YacTOTOM. DHEprus
U UMITyJIbC POTOHA.

OtkpoiTre U ucciegoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dbotoaddekra. YpapHenue DitHITeitHA 11 hoTodddekra. «KpacHas rpaHuiia»
dboTorddexra.

Jasnenue ceera. Onwitel 1. H. JIeOenena.

XUMHUUYECKOE JEUCTBUE CBETA.

TexHu4yeckue yCTpoMCcTBa M TMPAKTHUISCKOE MPUMEHEHHE: (POTOIIEMEHT,
(GoTomaTuuk, conHeuHas O6aTapes, CBETOHOI.

Llemoncmpayuu

®oTorpPeKT Ha yCTAaHOBKE ¢ IIMHKOBOW TIACTHHOM.

HccnenoBanue 3aKOHOB BHELIHETO POTOAIPPeEKTa.

Cseroauo.

Conneunas OGaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopaa mo paccesHUIo o -4acTHII.
[ImanerapHas moxaens aroma. Ilocrymarsl bopa. M3nmydyeHune um moriomieHue
(GOTOHOB MpU MEPEXO0/Ie€ aTOMa C OJIHOTO YPOBHS SHEPrUU Ha Apyrou. Bumel
criekTpoB. CIIeKTp ypOBHEW SHEPTUU aTOMa BOJOPO/IA.

BoutHoBBIE cBOMCTBA yacTull. BosHel ge bpoiins. KoprycKyJisipHO-BOJIHOBOM
JTyaTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTy4YCHHUE.

TexHn4ecKkue yCTpOWCTBA M ITPAKTUUYECKOE NPUMEHEHME: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITbIOTED.



Jlemoncmpayuu
Mopens onbita Pezepdopra.
OmnpeneneHue IIMHBI BOJHBI Ja3epa.
Habmonenne JIMHeuaThIX CIEKTPOB U3ITy4EHUSI.
Jlazep.
Yuenuueckuti sxcnepumenm, 1abopamopmsvie pabomuwl
Habronenue nuHENYaToro CreKTpa.
Tema 3. Amommuoe aopo
OKCIEPUMEHTHI, JTOKA3BIBAKOIIME CI0XKHOCTh CTPOCHHS sapa. OTKpbITHE
paanoaktuBHOCcTH. OmnbiTel  Pe3zepdopma mo  ompeneneHuro  cocraBa
paguoakTuBHOrO wu3nydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IydeHUs.
BnvsiHue paaroaKTUBHOCTH HA JKUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA U HeWTpoHa. HykinoHnHast monens snpa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M3oromnsl.
Anbga-pacnag. ODJIEKTPOHHBII W MO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIy4yeHHe. 3aKOH PaJuOaKTUBHOIO pacraja.
OHeprus CBA3U HYKIOHOB B sifipe. SnepHbie cuibl. Jleekt macchl sapa.
Anepusie peakuuu. JleneHue U CUHTES SAep.
Anepnwiii peaktop. TepmosiaepHsiii cuaTe3. [IpoOiieMbl U MEPCHEKTUBBI
AJIEPHOM DHEPTETUKU. JKOJIOTHUECKHUE ACTIEKTHI IAEPHONU IHEPTETUKH.
DnemMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
Mertobl HAOMIOCHUS U PETUCTPALMH 3JIEMEHTAPHbBIX YACTHII.
dyHnaMeHTanbHbIE B3aUMOAEHCTBYA. ENMHCTBO (DM3MUECKON KapTUHBI MUpa.
TexHu4yeckne yCTpouCTBa U MMPAKTUYECKOE IPUMEHEHHUE: TO3UMETP, KaMepa
BuiibcoHa, siiepHbli peakTop, aToMHas 6omoa.
Llemoncmpayuu
CYETYMK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi
HccnenoBanue TpekoB yacTull (o rotoBbIM (hoTorpadusim).

Paznen 8. DiaeMeHTHI aCTPOHOMHUHU H ACTPOPU3HMKH

Otanbl pa3BUTHs aCTpOHOMUU. [TpuKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro neba. Co3Be3ausi, Apkue 3BE3MbI, IUIAHETHI, UX BUIMMOE
JIBHKEHHE.

ComHeuHas cucremMa.

Cousane. CosiHeyHass akTUBHOCTh. MctouHuk sHeprum CoiHIA W 3BE3I.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH. J/[MarpamMma «CHEKTpajbHbIM KJacc —
CBETHUMOCTB». 3BE3]IBI T'JIABHOM ITOCJICAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JIJIs1 3BE€3/1 TJIABHOM MOCJIEA0BATEIIbHOCTU. BHYTpeHHEE CTpoeHUE



3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O TPOUCXOKACHUH U 3BoJIroIMH COoJHIA U
3BE3/. DTalbl )KU3HHU 3BE3]I.

Muieunsiii [Tyt — Hama I'amaktuka. [lonoxkenune u apuwxenne CosHIA B
["anakTuke. Tunel ranakTuk. PaguoramakTuku u kBa3apel. UEpHbBIE ObIPHI B siApax
rajgakTHK.

Bcenennas. Pacuimpenne Beenennoit. 3akon Xa00ma. Paz0eranue ranakTuk.
Teopust bosemioro B3peiBa. PenmmkroBoe nzmyuyeHue.

Macmrabnas ctpykrypa Bcenennoil. MeraranakTuka.

Hepeménnsie npoOieMbl aCTpPOHOMUH.

Yyenuueckue nabnooenus

Hab6nrogenus: HeBOOpy>KEHHBIM TJ1a30M C UCIIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKESHUM JJIs1 OTIPeIeTICHUS TIOJI0KEHUS HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3A1s CEeBEPHOro MOMyIIapus U APKUE 3BE3/BI.

HaGmtonenus B teneckon JIynsl, mianer, Miaeunoro Ilytu.

O0o01aK01IICe TIOBTOPEHUE

Ponp Qusuku u acTpoHOMHUHM B SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COILIMAJILHOM M 3THUYECKON cpepax AesATEIHbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAay4yHOW KapTHUHE MUpA, pOib (DU3UUECKOU TEOpUu
B (opMupoBaHUU TPEACTABICHUN O (QU3NYECKOW KapTHUHE MHpPA, MECTO
bu3nUecKol KapTUHBI MUPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABICHUHN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusnuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
YUYETOM COAEPKATENBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMH MaTE€MAaTHKH,
OMOJIOTUH, XUMHUH, T€Orpapuu U TEXHOJIOTHH.

Meoswxcnpeomemuvie nonamust, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, Hay4YHbIA (DaKT, rUnoTe3a, pu3nueckas BEIMYMHA, 3aKOH,
Teopusi, HaONIOJeHNE, IKCIIEPUMEHT, MOJICIIUPOBAHNE, MOJIENb, H3MEPEHUE.

Mamemamuxa: pelieHUE CHUCTEMbl YpPaBHEHUN, TPUTOHOMETPUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJAECTBO, BEKTOPbl U UX MPOCKIHUH HA OCH KOOPIMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIMM, MPU3HAKK MOJO00USI TPEYroJbHUKOB,
onpeJieIeHue TUIONIAIU TIOCKUX GUryp u 00bhEMa Tell.

buonoeus: snextpudeckue SBICHUS B JKUBOM MpUpOjE, KoJjieOaTeabHBIC
JBUKEHUS B )KUBOU MPUPOJE, ONITUUECKUE SBJIICHUS B )KUBOU MPUPOE, ACHCTBHE
paaualny Ha AKUBbIE OPTaHU3MBI.

Xumus: CTPOCHHAE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPIBIX
T€J, MEXAaHW3Mbl OOpa30BAHMS KPUCTAUIMYECKOW PEHIETKU, CHEKTPAIbHBIN
aHaJIN3.



l'eoepachus: ™arHuTHBIE TOJIOCA 3€MJIM, 3QJIEKH MAarHUTHBIX DY,
(dhoToChEMKA 3eMHOM MOBEPXHOCTHU, IPEACKA3AHUE 3EMIICTPSICECHUM.

Texnonocus: NWHUM DIEKTPONEpPENAY, TEHEPATOP IMEPEMEHHOTO TOKA,
AJICKTPOJIBUTATENb, UHAYKIIMOHHAS ME€Yb, pajap, paauoONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meub, MpOEKIIMOHHBINA aIlmapar, BOJOKOHHAs OINTHKA,
COJIHEUHasi baTapes.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHET'O OBLIEI'O OBPA3OBAHUA

OcBoenune yueOHoro mpeamera «dusuka» Ha ypoBHE CPEIHETO OOIIETro
oOpa3oBaHus (0a30BbI YPOBEHb) IOJHKHO 00ECTIEUUTh TOCTUKEHHUE CIEAYIOIIUX
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE PE3yJIbTAaThl OCBOCHHUS YUeOHOT0 IipenaMeTa « Du3nKay JOMKHbBI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYArONIMXCSI PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX YOEXKICHUIN, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM IEHHOCTSIM POCCUKMCKOr0 OOIIECTBA, PACHIMPEHHUE KM3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IPOLIECCE PEANU3ALMNA OCHOBHBIX HAIIPABICHUHI
BOCIIUTATENBHOM IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIATAHUS:

c(OPMUPOBAHHOCTH I'PAXKIAHCKOM MO3UIIUHN 00YHAOILIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIICKOI0 OOIIECTBA;

OPUHATUHE TPAJAUIMOHHBIX  OOIEYETIOBEUECKUX T'yMaHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTBh BECTH COBMECTHYIO JEATENBHOCTh B HHTEPECAX IPAXKIAHCKOTO
00111ecTBa, Y4aCTBOBATh B CAMOYTIPABICHUN B 00Pa30BaTEIbHON OpraHu3alliy;

YMEHME B3aMMOJECUCTBOBATh C COLMATIbHBIMU HHCTUTYTAMU B COOTBETCTBUHU C
uX (QYHKIUSMU U Ha3HAYCHHUEM;

TOTOBHOCTB K T'YMaHUTapHOU U BOJIOHTEPCKOU JCATENBHOCTH;

2) IATPHOTHYECKOT0 BOCTUTAHNS:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOH WJICHTUYHOCTH,
[IaTPUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYAaPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUAM
POCCUICKHX YUEHBIX B 001aCTH PU3UKH U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOTO BOCITIUTAHUSI:

cpopMUpPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHWBATH CUTYal[MI0 M MPUHUMATh OCO3HAHHBIC PEILICHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESITEIbHOCTH YUYEHOTO;

OCO3HAHME JITYHOTO BKJIaJ1a B TOCTPOEHUE YCTOMUMBOTO OY/TyIIIEro;

4) 3¢TeTHYECKOIr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOYAs ICTETUKY HAyYHOIO TBOPYECTBA,
npucymiero (U3N4eCcKoi HayKe;



5) Tpyn0BOro BOCIUTAHUS:

MHTEpEC K pa3MYHbIM cpepam mpodeccHoHaTbHON JesTeIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM ¢ (PM3UKON U TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBINA BHIOOD
Oynymieit npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE IIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 0OpPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1acTH
(bU3UKY HA TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOTHYECKOT0 BOCTIMTAHMS:

c()OPMUPOBAHHOCTh IKOJOTMYECKON KYJIbTYpbI, OCO3HAHHE TIJIO0ATBHOTO
XapaKTepa HKOJIOTHYECKUX TPOOIEM;

TUTAHUPOBAHUE U OCYILECTBICHUE JICUCTBUN B OKPYIKAIOIIEH CPEJIC HA OCHOBE
3HAHUA LEJIEN YCTOMYMBOTIO PAa3BUTHSI YEJIOBEUECTBA;

pacCIIMpPEHNE OIbITAa JEATEIIBHOCTH DKOJOTMYECKOM HANpaBJICHHOCTH Ha
OCHOBE UMCIOIITUXCS 3HAHUHU 110 (DU3HKE;

7) NEeHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMHPOBAHHOCTHh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3NUECKOM HAYKH;

OCO3HAaHME LIEHHOCTHM HAy4YHOW JEATENBbHOCTH, F'OTOBHOCTH B IIPOLIECCE
u3ydeHuss (U3UKA ~ OCYUIECTBISATH NPOEKTHYID U HUCCJIEA0BATEIbCKYIO
NEATEIIbHOCTh NHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIC YHHUBEPCAJIbHbIC YUeOHbIe el CTBUS
ba3oBble Joruuyeckue AeiicTBUA:
CaMOCTOSITENIbHO  ()OPMYJIMpOBaTh M AKTyaJU3UpPOBaTh  MpoOIsieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENH JIEITENbHOCTH, 33JaBaTh MapamMeTpbl U KPUTEPUH HX
JOCTUKEHNS;
BBIABJISIT 3aKOHOMEPHOCTM M MPOTHBOPEUYHS B  PacCMaTpUBAEMBbIX
buU3NYECKUX SBICHUSIX;
paspabaThIBaTh IJIaH PEIICHUs MPOOJIEMbI ¢ YIETOM aHaIu3a UMEIOITUXCS
MaTepUualibHbIX U HEMATePHATIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKHU TTOCJIEACTBUN JEATEIbHOCTH;
KOOPIAMHHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSIX PEaJbHOIO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMO/ICHCTBUS;
Pa3BHBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUN KU3HEHHBIX TPOOIIEM.
Bba3oBble uccienoBaTeabCcKHe 1eHCTBUA.
BJIaJICTh HAYYHOW TEPMHHOJIOTHEHN, KIFOUEBBIMU MOHIATUSMH U METOAAMU
buznueckoil HayKu;



BJIA/IETh HABbIKAMU Y4EOHO-UCCIIEA0BATENbCKON U IPOEKTHOM IEATEIbHOCTH
B 001acTH (PU3KKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MTOUCKY
METOJ/IOB pelIeHus 3a7a4 (PU3NYECKOro COJAEPKaHMs, TPUMEHEHUIO Pa3IMYHBIX
METOJIOB TIO3HAHMS;

BJA€Th BHUJAMHU JAESITEILHOCTH [0 TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpETAlK, TPeoOpa3OBaHUI0O M MPUMEHEHHIO B PA3IUYHBIX Y4YeOHBIX
CUTYyalusX, B TOM YKCJIE MPU CO3IaHUU y4eOHBIX MPOEKTOB B 00J1aCcTH (DU3UKU;

BBISIBIIATh MPUYUHHO-CIICJICTBEHHBIE CBS3UM M aKTyaJIM3UPOBATH 3ajady,
BBIIBUTATh TUIIOTE3y €€ pEIlIeHUs, HAaXOAUTh apryMEHThI Ul JOKa3aTelbCTBa
CBOMX YTBEP>KICHUI, 3a]1aBaTh apaMETPhl U KPUTEPUU PEIICHHUS;

aHAJIM3MPOBATh TMOJYYEHHBIE B XOJE€ pEHICHUS 3aJaud pe3yJIbTaThl,
KPUTUYECKH OILIEHUBAThH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCJIOBUSIX;

CTaBUTh U (POPMYyIHpPOBAaTH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIbHOU
NEeSITETLHOCTH, B TOM YHCIIE IIPU U3yUYEHUH (DU3HKHY;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

yMETh MEPEHOCUTh 3HAHUS 10 (U3HKE B MPAKTHUYECKYI0 00JIacTh
KU3ZHEICSITeIIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIC UJIEH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXO0/bI M PELICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, JIOIMTYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

Padora ¢ undopmanueii:

BJIQ/ICTh HABBIKAMU TOJIyYeHUSI HHMOpMAIUU (PU3UIECKOTO CONEePKAHUS U3
UCTOYHHMKOB Pa3HbIX THUIOB, CAMOCTOATEIbHO OCYILECTBIIATH IMOUCK, aHAJIU3,
CUCTEMATHU3AIMI0 U MHTEPIPETAlMI0 UHPOPMALIMKA PA3TIUYHBIX BUIOB U (opM
NPEICTABICHMUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(OPMAIIHY;

UCIIOJIb30BaTh CPEACTBA HWH(MOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTUN B PEUICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIMOHHBIX
3aja4 ¢ CcoOJIoJieHueM TpeOOBaHUW HPrOHOMUKH, TEXHHKU O€30MaCHOCTH,
TUTUEHBI, PECYpCOCOEPEKEHUs, TPABOBBIX M ITHUYECKUX HOPM, HOPM
uH(}OpMaAIMOHHOM O€30MaCHOCTH;

CO3/71aBaTh TEKCThI (PU3MUECKOTO COJAEPXKAHUS B PA3IUYHBIX (hopmaTax C
y4€TOM Ha3HAYeHUsI HHPOPMALIUU U LIEIEBON ayTUTOPUH, BEIOUPAsi ONTUMAIIbHYIO
dbopMy NpeACTaBICHUS U BU3YaTU3alIUH.

KoMMyHHKATHBHBIE YHHBepPCAJIbHbIE YUeOHbIe 1eHCTBHUS:
OCYILIECTBIISATH OOIIIEHUE HA YpOKaxX (PU3UKU U BO BHEYPOUHOU JIEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd ©  CMSr4arh
KOH(DJIUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JaraTbh CBOKO TOUYKY 3PEHHUS C MCHOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCMOJIB30BAaTh MPEUMYLIECTBA KOMAaHIHOU U MHIUBUIYJIbHOU
paboTHI;

BBIOMPATh TEMATUKYy U METOJAbl COBMECTHBIX NEHCTBUU C YU4ETOM OOLIUX
MHTEPECOB U BO3MOXXHOCTEN KAXKIOT0 YWIEHA KOJIJICKTUBA,;

IPUHUMATh L€ COBMECTHOM JIEATEJIIbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh ACHUCTBUS IO €€ JNOCTHIKEHMIO: COCTABIATH IUJIAH JIEHCTBHM,
pacrmpenenarTh poiu ¢ y4ETOM MHEHHI YYaCTHUKOB, OOCYXKJaTh PE3yibTaThl
COBMECTHOI pabOTBhI;

OLICHMBATh KAa4E€CTBO CBOETO BKJIAJa M KaXKJOTO YYAaCTHHMKAa KOMaHIbI B
00IIMi1 pe3yNnbTaT N0 pa3padOTaHHBIM KPUTEPUSM;

IpeJiaraTb HOBBIE MPOEKTHI, OLEHUBATH HJEU C IO3MLHUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYWIIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3JIUYHBIX
CUTYaIUSX, MPOSBIATH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PeryasituBHBIC YHMBEpPCAJIbHbIC YUYeOHbIC 1eliCTBUSA
Camoopranuzanus:

CaMOCTOSITEIILHO OCYIIECTBIISThH MMO3HABATEIBHYIO IEATEILHOCTh B 00JaCTH
GU3MKA M acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUJIAH PELICHUS PACUETHBIX M KAaYECTBEHHBIX
3a/1a4, TUIaH BBITIOJIHEHUS MPAKTUUECKON paboThl C Y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYaLUsM;

pacimpsTh paMKd y4eOHOrO MpeAMETa Ha OCHOBE JIMYHBIX IMPEANOYTEHUI;

JenaTh OCO3HAHHBIM BBIOOP, ApryMEHTUPOBATH €ro, OpaTh HA ceOs
OTBETCTBEHHOCTH 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (DOPMUPOBAHUIO M TPOSBICHUIO IPYIUIMKA B 00IaCTH
(bu3UKH, MOCTOSHHO MOBBILIATH CBOW 00pa30BaTeNIbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, IMOIMOHAJILHBIH HHTEJJIEKT:

JABaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JICATECIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

BJIQJIETh HABBbIKAMHU IO3HABAaTEJIbHOM pe(dieKcur KaKk OCO3HaHUSs
COBEpIIAEMbIX JEUCTBUW M MBICIUTEIbHBIX IPOLECCOB, UX PE3YJbTATOB U
OCHOBAaHUI;

UCTOJIb30BaTh MPUEMBI peiieKCUn AJIs OLIEHKH CUTYyalluu, BEIOOPa BEPHOTO
peLeHus;



YMETh OIIEHUMBAaTh PUCKU M CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HX
CHIDKEHHUIO;

MNpUHUMATh MOTHBBI M apryMEHTBl JPYTUX TpPH aHalIu3e pe3yiabTaToB
NeSITEIbHOCTH;

MPUHUMATH ce0s, MOHUMAsi CBOM HEJOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTHI JIPYTrHUX IpPU aHAJIU3€ Pe3yJIbTaToOB
NeSITEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO JPYTHX HA OLIHOKH.

B npouiecce nocTuxkeHus: IMYHOCTHBIX PE3YIbTATOB OCBOCHUS MTPOTPaMMBbI
no Qusuke sl YpOBHA CpeaHEro oOmero oOpa3oBaHHd y OO0ydaroluxcs
COBEPILICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, peAnoaararonmi
c(OpPMHUPOBAHHOCTB:

CaMOCO3HAHUS, BKJIIOYAIOLIETO0 CIIOCOOHOCTh MOHMMAaTh CBOE AMOILIMOHAIBHOE
COCTOSIHHE, BUCTh HAIIPABIICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHATILHON cephl,
OBITh YBEPEHHBIM B CEO0€;

caMOperyJIMPOBaHMs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIECHHME, CIOCOOHOCTh aJalTHPOBATHCS K
SMOLIMOHATBHBIM U3MEHEHUSM U MPOSIBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIOYAIOLIEH CTPEMIIEHUE K JOCTUKEHHUIO LIETU U
ycrnexy, ONTUMHU3M, MHUIMATUBHOCTb, YMEHUE ACHCTBOBATh UCXOJ U3 CBOMX
BO3MOKHOCTEH;

AMIATHUH, BKIIFOYAIOLIEH CIOCOOHOCTh TOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBHIBATH €r0 TMPHU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOYAIOUIMX CIOCOOHOCTH BBICTPAaUBATh OTHOLICHUS
C APYTHMHU JIIOJbMHU, 3a00TUTHCS, MIPOSBIIATH MHTEPEC U pa3pemiaTb KOH(IUKTHL

INPEAMETHBIE PE3YJIbTATbHI

K xoniy obydyenuss B 10 kiacce mpeaMeTHbIe pe3yJbTaThl HA 0a30BOM
YPOBHE JTOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y O0YHAIOMINXCSA YMEHU:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MUpPA, B PAa3BUTUHA COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTU, B IPAKTUYECKON AEATEINBHOCTH JHOJECH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepualbHas TOUKa, MHEPLHMATIbHAS CUCTEMAa OTCUETa, a0COJIFOTHO TBEPI0E TEINO,
UJICATbHBIN Ta3, MOJEIN CTPOCHUS ra30B, )KUAKOCTEN U TBEPABIX TEN, TOUEUHBIN
SIEKTPUUECKUN 3apsi]i IPU PELICHUH PU3MYECKHX 3a/au;

pacro3HaBaTh (pU3NUECKHUE SIBJICHUS (MPOIIECChI) M OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS BELIECTBA U



ANEKTPOJIMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJUHEHHOE
JNBUKEHUE, CBOOOJHOE MaJ€HHE TE€J, JBM)KEHHE IO OKPYXHOCTH, WHEpLUs,
B3auMo/iercTBre Te, Auddy3us, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEN
U TBEPABIX TEJ, U3BMEHEHUE 00bEMA TEJI IPU HArpEBaHUM (OXJIAKICHHUHN ), TEIJIOBOE
paBHOBECHE, UCTIAPEHHUE, KOHICHCAIINS, TUIABJICHUE, KPUCTAIUTU3AIIMS, KUTICHHE,
BJIAKHOCTh BO3/yXa, NOBBILICHHUE JABJICHNUS I'a3a IPU €ro HarpeBaHUU B 3aKPHITOM
COoCylle, CBA3b MEXKIy DapamMeTpaMH COCTOSHHMS Ta3a B H30MIpPOLIEecCax,
SIEKTPU3ALUS TEJ, B3aUMOJICCTBHE 3apPs/I0B;

OMUCHIBATh MEXAHUYECKOE JBMKEHUE, UCTIONB3YS (PU3UUECKUE BETUUMHBI:
KOOpJIMHATA, MyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tela, CUJa,
UMITYJIbC T€Jla, KHHETHUYECKasl SHEPTUs, MOTEHUUANIbHAS SHEPTUsl, MEXaHUYECKasI
paboTa, MeXaHWYEeCKass MOIIHOCTh; MpPH OMNHUCAHUM TPABWIBHO TPaKTOBATh
(U3NYECKUN CMBICT HUCIOJIb3yEMbIX BEJIIMYMH, WX OOO3HAUYECHMS] U EIUHUIIBI,
HAXOJIUTh (POPMYJIBI, CBSA3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMU;

OMHCHIBATh W3YUYEHHBIC TEIJIOBBIE CBOMCTBA TEJN M TEIUJIOBBIC SIBJICHUS,
UCIIONb3ysl (PU3UYECKHE BEJIWYMHBI: JAaBJIEHUE Trasza, TeMIlepaTypa, CpeaHss
KUHETUYECKAsl SHEPTUsl XaOTUYECKOTO ABUKEHUS MOJIEKYJI, CPETHEKBApaTUIHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3Heprusi, pabora rasa,
KO3 PUIIMEHT TOJIE3HOTO JEUCTBHS TEIJIOBOTO JBUTATENsl; MPU ONMUCAHUU
NpaBUIBHO TPAKTOBATh (PU3MYECKUI CMBICI UCIOJIb3YEMbIX BEIWYUH, HX
000O3HAaUEHUS W E€IUHUIIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOLIUE JaHHYIO
(U3NYECKYI0 BEIUUHUHY C IPYTUMH BEJIMUYMHAM;

ONKCHIBATh U3yUYECHHBIE AIIEKTPUUECKUE CBOMCTBA BELECTBA U 3JIECKTPUUYECKHE
ABJICHUA (TIPOLECCHI), UCTIONB3YS (PU3MUECKUE BEIUUYHUHbIL: AIEKTPUUECKUHN 3aps]l,
AIIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD TMOJISA, TOTEHIINAJ, PA3HOCTh MOTEHITUANIOB;
Opy OMHCAaHWUU TMPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICT HCIOJIb3YEMbIX
BEJIMYMH, WX O0003HAUCHUSI U €IUHUIIbI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (QU3MYECKYIO BEJIMUMHY C APYTHMMH BEJIUYMHAMUY;

aHATM3UPOBATh (PU3NYECKUE MPOIIECCHI U SIBJICHUS, UCTIONB3Ys (pr3ndeckue
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMupHOTO TaroteHus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXPAaHEHMS MEXaHWYECKOW DJHEpPruu, 3aKOH COXPaHEHUsT HMITYJIbCa,
OPUHIUIT CYNEPHO3UIIMU CUJI, TIPUHIIUIT PABHOIPABUS HHEPIHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUUYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, a30BbIE
3aKOHBI, CBSI3b CPEAHEH KHHETUYECKOW SHEPTUH TEIIJIOBOTO JIBU>KCHUSI MOJICKYJT C
a0COIOTHOM TeMIiepaTypou, MepPBbIil 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPaHEHUS
IEKTPUYECKOTO 3apsaa, 3akoH KyiioHa, mpu 3TOM pasiaudaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BBIPAKEHHUE U yCIIOBUS (TPAHULIBI,
001acTH) MPUMEHUMOCTH;



OOBSACHSTH OCHOBHBIC TMPUHLMUIBI JEHCTBHUS MAalIUH, NOPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3inyaTh yCJIOBUS UX O€30MaCHOTO UCIIOIb30BaHUS B
MMOBCEJHEBHOM YKU3HU,;

BBINIOJIHATh SKCIEPUMEHTBl MO HUCCIEIOBAHUIO (PU3MUECKUX SIBIICHUA U
IIPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH, IPU ITOM
dopmynupoBaTh MpoOJieMy/3aady M THUIOTE3y YYEOHOro SKCHEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO0 000pYIOBaHUS, MPOBOJIUTH OMBIT U
dbopMyTHpOBaTh BHIBOBI,

OCYIIECTBJISITh MPSMbIE U KOCBEHHbIE U3MEPEHUSI PUBNYECKUX BEIMYUH, IPU
3TOM BBIOMpATh ONTUMAJIBHBINA CIOCOO M3MEPEHUS U KCIOIb30BATh U3BECTHHIE
METOJIbI OLIEHKH MOTPEIIHOCTEN U3MEPECHHI;

UCCJIENOBAaTh 3aBUCHUMOCTH MEXIYy (PU3MUYECKUMHU BEIUYMHAMU C
VCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUMN, IIPU ITOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh Pe3yJbTAThl MOJYYCHHOM 3aBUCUMOCTH (PU3NUYECKUX BEJIMYUH B
BUJIE TaOIMIl U TPa(UKOB, JIENaTh BBIBOJIBI MO Pe3yIbTaTaM UCCIIECIOBAHMUS,

coOro1aTh MpaBuia 6€30MacHOro Tpyaa Npu MPOBEACHUU UCCIIEIOBAHUN B
paMKax ydeOHOTO 3KCIEPUMEHTa, Y4eOHO-UCCIENOBATENIbCKON M MPOEKTHOMN
NESTENBLHOCTU C UCTIOJIb30BaHUEM M3MEPUTENIBHBIX YCTPONUCTB U J1AOOPATOPHOTO
o0opya0BaHus,

pemath pacdy€THBIC 3aJadd C SBHO 3aJaHHONW (U3UYECKOM MOJIETbIO,
UCTIOJB3Ysl (PU3MUecKre 3aKOHBI U TIPUHITUITBI, HA OCHOBE aHAN3a YCIIOBHS 3a/1a4U
BBIOMPATH (PU3UUECKYIO MOJEIIb, BBIIETATh (PU3NUECKUE BETUUHHBI U (POPMYJIBL,
HEOOXOAUMBIE JIJIsl €€ PellIeHUs], MPOBOAUTH PACUETHI U OLIEHUBATh PEATIbHOCTD
HOJIyYEHHOTO 3HAUEHHs (PU3MYECKON BEIMUUHBI;

peIIaTh KAaYeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUYUBYIO
LEMOYKY PacCyJICHUM C OMOPOM HA M3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU H
dbuznYecKue sIBJICHUS;

UCIONIb30BaTh  MPU  pEIIEHWH  Y4eOHBIX  3a7a4y  COBPEMEHHBIC
MH(OPMAaIIMOHHBIE TEXHOJOTUH JJIsl TOUCKA, CTPYKTYPUPOBAHKUS, HHTEPIIPETALUU
U MpeJCTaBICHUS Y4eOHOM U HAyYHO-TIOMYJISPHON MH(POpMaIIMHU, TOTYUYEHHOHN U3

Pa3TMYHBIX UCTOYHMKOB, KPUTHYECKU aHATTM3UPOBATH MOTyYaeMyto HH(POpMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIA/1a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKd, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUA MO0 (PU3HKE B MOBCEIHEBHON KU3HU
JUTs oO6ecrieueHrsi 0€30MacHOCTH MPU OOpaIICHUH ¢ TPUOOPaAMU U TEXHUYECKUMHU
YCTPONCTBAMHU, JJII COXPAHEHUS 3/I0POBbS M COOJIIOICHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHMS B OKPY KalOILEH Cpele;



paboTaTh B TpYIIE C BBHIIOJHEHHEM Pa3IUYHBIX COIUAIBHBIX POJICH,
IUIAaHUPOBATh PalbOTy TPYNIbl, PAlMOHAIBHO PACHpEAesATh OO0S3aHHOCTH U
IUIAHUPOBATH JCSITEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUAX, aICKBATHO OLIEHUBATh
BKJIa/1 KQKJIOTO U3 YYaCTHUKOB TPYIIIIbI B PEILIEHUE paCCMAaTPUBAEMOM MPOOIEMBI.

K kxoHiy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM
YPOBHE JTOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y O0YHAIOMIUXCSA YMEHU:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (U3UKU B (OPMHUPOBAHUU
COBPEMEHHOW HAYYHOU KapTHUHBI MHUpA, B PA3BUTHUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MIPAKTUYECKOMN NIEATEIBHOCTH JIFOJIEHN, IETOCTHOCTh U €UHCTBO
(U3MYECKOil KapTHUHBI MHUPA;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS H3YYCHHBIX (PU3NYECKUX MOJENCH:
TOYCYHBIN JIEKTPUUECKUN 3apsifl, Tyd CBETa, TOUCUHBIM UCTOUYHHUK CBETA, siiepHas
MOJIeNIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOIO Siipa MPU PEHIeHUH (HU3UIECKUX
3a/1ay;

pacno3HaBath (PU3NUECKUE SIBICHUS (IPOLECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB JJIEKTPOJUHAMHUKHN U KBAHTOBOU (PM3UKU: AJIEKTpUUECKasi IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JEUCTBUS TOKA, B3AUMOJICICTBUE
MarHuTOB, JJICKTPOMArHWTHAs WHAYKIUS, JEHCTBUE MAarHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W ABWXKYIIUKCS 3apsifi, AIEKTPOMATHUTHBIE KOJEOAHUS U
BOJIHBI, MPSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, OTPAKECHUE, MPEIOMIICHUE,
uHTephepeHuus, AUPpaKuusd W MOJsApU3alMs CBETa, JUCHEPCUSl CBETA,
dboToanexTpuaeckuii 3hdexT (pororddexT), CBeTOBOE TaBICHIE, BOSHUKHOBEHHE
JMHENYaToro CHeKTpa aTroMa BOJOpPOJa, ECTECTBEHHAass M HCKYCCTBEHHas
PaIMOAKTUBHOCTB;

ONUCHIBaTh M3YUYEHHBbIE CBOMCTBA BEUIECTBA (3JIEKTPUUYECKHE, MATHUTHBIE,
ONTHYECKUE,  DJIEKTPUUECKYID  MPOBOJUMOCTH  pPA3JIMYHBIX  Cpel) |
AJIIEKTPOMATHUTHBIE SIBIIEHUS (MPOLECCHI), UCTOIB3Ysd (PU3NUECKUE BEIUYMHBI:
AIIEKTPUUYECKHUM 3apsl, CHJIa TOKA, SJIEKTPUUECKOE HAMPSIKEHHE, DICKTPUIECKOE
COINPOTHUBJICHHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOABUKYIIAs cuiia, paboTa TOKa,
WHIYKIWS MarHUTHOro moJjsi, cuwia Ammepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTYIIKHA, SHEPTHs JIEKTPUUECKOT0 M MArHUTHOTO TOJIEH, TMEPHOJ U YacToTa
KoJeOaHuil B KoJieOaTeIbHOM KOHTYpe, 3apsii M CWia TOKa B Ipolecce
rapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHuW, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CUJa JIMH3bI, IPU ONKUCAHUM MPABUIIBHO TPAKTOBATH (hHU3UUECKUN
CMBICJI HMCHOJIb3YeMbIX BEJIIMYMH, MX OO0O3HAYCHUS W EIUHUIILI, YKa3bIBaTh
GbopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMH
BEIIMYMHAMU;

ONMUCHIBATh M3YYCHHBbIE€ KBAHTOBBIEC SIBJICHUS M TMPOLECCHI, HCIOIb3Ys
¢busznyecKkre BETUUYHMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJUHA BOJIHBI U



4acTOTa CBETa, SHEPTUs U UMITYJILC (DOTOHA, IEPUOJI MOy pacaja, SHEPTUs CBSI3U
aTOMHBIX SII€p, MPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKHUI CMBICIH
UCIIOJIb3YEMBIX BEJIMYUH, UX O0O3HAYCHHUS U CAUHUIIBI, YKa3bIBaTh (HOPMYJIbI,
CBA3BIBAIOLME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JAPYTMMH BEJIMYHMHAMH,
BBIYHCIISITH 3HAYEHUE (PU3NUECKON BETUUNHBI,

aHAJIU3UPOBaTh (PU3NUECKUE MPOLIECCHI U SIBIECHUS, UCIOJIb3Ys (PU3MUECKUE
3aKOHBI ¥ PUHLHUIIBL: 3aKOH OMa, 3aKOHBI TOCJIEIOBATEIBLHOTO U MapalIeIbHOTO
COCIMHEHUs IMPOBOJHUKOB, 3aKOH J[)oynsa—JIeHna, 3aK0H 3JIEKTPOMAarHUTHOU
WMHAYKIMH, 3aKOH MPSMOJMHENHOIO PaCpOCTPAHEHHSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETA, YpaBHEeHHE DifHIITeHA 11t poToaddekTa,
3aKOH COXPAHEHHUs HHEPrUHu, 3aKOH COXPAHEHUS MUMIIYJIbCA, 3aKOH COXPAHEHUS
AIIEKTPUUYECKOIO 3apsi/ia, 3aKOH COXpaHEHHUsI MacCOBOI0 uncia, moctyiaTsl bopa,
3aKOH paJIMOAKTUBHOTO paclaja, MpH 3TOM pas3lindyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMaTHYECKOE BBIPAXXEHUE M YCIOBUS (TpaHHUIbI, 00JIacTH)
PUMEHUMOCTH;

OIIpeNIENATh HAIPABJICHUE BEKTOPA MHAYKLIMK MAarHUTHOTO IOJIS TPOBOJAHUKA
C TOKOM, cuJibl Amniepa u cuibl JIopeHiia;

CTPOUTHb W ONMHUCHIBATh M300PAKEHHE, CO3/1aBAEMOE IUIOCKUM 3E€PKaJIOM,
TOHKOM JIUH30MU;

BBITIOJIHATh JKCIEPUMEHTHl MO HUCCJCIOBAHUIO (PU3MUECKUX SIBICHUNU U
MPOIIECCOB C HCIOJb30BAHUEM TMPSMBIX U KOCBEHHBIX M3MEPEHHUI: MPHU ATOM
dbopmynupoBaTh TpobJieMy/3aJady M THUIIOTE3y YYEOHOTO OKCIECPUMEHTA,
coOUpaTh YCTaHOBKY W3 MPENJIOKEHHOTO 00OpYAOBaHMS, MPOBOJIUTH OMBIT U
(bopMyIupOBaTh BHIBOJIBI,

OCYIIECTBJISITh MPSMbIE U KOCBEHHbIE U3MEPEHUSI PUBNYECKUX BEJIIMYUH, IPU
TOM BBIOMpATh ONTUMAJBHBIN CIIOCOO M3MEPEHUS W HCIOJIh30BaTh M3BECTHHIC
METO/bI OLIEHKH ITOTPEIIHOCTEN U3MEPEHNN;

UCCJIEIOBaTh 3aBUCUMOCTUA (DU3UYECKUX BEJIMYUH C UCIOJIb30BAHUEM
OPSIMBIX W3MEPEHUI: TPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE TAOJIHUIl U
rpadukoB, AenaTh BEIBOJIBI IO pe3yJIbTaTaM HCCIIEAOBAHNUS;

coOJro1aTh MpaBuiia 0€30MacHOro Tpyia IPU MPOBECHUN UCCIEAOBaHUHN B
pamMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-UCCIEOBATEIILCKON M MPOCKTHOMN
NEeSITEBHOCTU C UCTIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPONCTB U JIaDOPATOPHOTO
000pyI0BaHUS;

pemath pacdy€THBIC 3a7a4d C SBHO 3aJaHHON (PU3MYECKOW MOJACHBIO,
UCHOJb3Ysl PU3NUECKHE 3aKOHBI U MTPUHILIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1auu
BBIOMPATH (PU3HUECKYIO MOJIEIIb, BHIACIATH (DU3NYECKUE BEJIMUUHBI U (DOPMYJIBI,



HEO0OXOAUMBIE JIJIsl €€ pelleHUs], MPOBOAUTH PACUEThI U OLIEHUBATh PEAIbHOCTD
HOJIyYE€HHOTO 3HAU€HHs (PH3MUYECKOM BEIMUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4d: BBICTPAUBATh JOTUYECKH HENPOTUBOPECYUBYIO
LETIOYKY PaCCYXIEHUW C OMOpPOM HAa M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYecKue SIBJICHUS,

UCIIOJIb30BaTh  [PU  PELIEHWHM  Y4YeOHBIX  3aJa4  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOIMH I TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUH
U IpeICTaBICHUS Y4eOHON U HAYYHO-TIOMYJISIPHON MH(POpPMAIIMU, TTOTTyYEHHOHN U3

Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOTYyYaeMy0 HHPOPMAIIHIO;

OOBSACHATh MPUHLMUIBI JCHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3inyarh yCIOBHUS UX O€30IaCHOIO UCIIOJIb30BAHUS B IOBCETHEBHOU
YKU3HY,

MIPUBOJUTH MIPUMEPHI BKJIAA POCCUICKUX U 3aPYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOUIETO MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUA MO (U3UKE B MOBCEIHEBHOM KU3HU
JUTst oOecrieueHus1 0€30MacHOCTH pH 00OpalIeHUu ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOUCTBAMH, JIJIsl COXPAHEHHUSI 3I0POBBS M COOTIOACHUSI HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TPYIIE C BBHIMOJHEHHEM pPa3UYHBIX COIUATIBHBIX POJICH,
IJIAHUPOBATh PAa0OTy TPYMIbl, PAMOHAIBHO paCHPEACNSITh OOS3aHHOCTH U
IJTAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsAX, aJl€KBATHO OLICHUBATh
BKJIQ/] KQKJIOTO U3 YYaCTHUKOB TPYIIIIHI B PEIICHUE PACCMATPUBAEMOM MTPOOJIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No HaumenoBan | KoauuecTBo yacos DJIEKTPOHHBIE
" | wme pazmenos (uudpoBbie)
n/ Bcer | Kontpoabn | IpakTuueck
H TeM o0pa3oBaTe/IbHbIE
n 0 ble padoTbl e padoTbl
NMPOrpamMMblI pecypchbl
Paznen 1. DUBUKA U METO/Ibl HAYUYHOI'O TIO3HAHMU S
dusznka u
bu6nuoreka 1JOK
METO/IbI
11 2 https://m.edsoo.ru/7f41b
HAY4YHOT'O
f72
TO3HAHUS
Hroro o pazuerny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41b
f72
bubmnoreka IIOK
2.2 | Jlunamuka 7 https://m.edsoo.ru/7f41b
f72
3aKOHEBI bu6mmoreka [IOK
2.3 COXpaHEHus B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHUKE 72
Hroro mo pazueny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJNHAMUKA

OcCHOBBI
N bu6mmorexa [JOK

3.1 yp . 9 1 https://m.edsoo.ru/7f41b
KHHET HYeCKOM

f72

TEOpUU
OcHOBEI bu6nuoreka LIOK

3.2 | TepmoaMHAMU 10 1 https://m.edsoo.ru/7f41b
KU 72
ArperarHble
COCTOSIHUSI bu6mmorexa IJOK

3.3 BEIIECTBA. 5 https://m.edsoo.ru/7f41b
da3oBrIc f72
TIePEXOIbI

Wroro no pazaeny 24

Paznen 4. QJIEKTPOANHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

DnexTpoctath Bbubmuoreka LIOK
4.1 a 10 https://m.edsoo.ru/7f41b
f72
ITocTosiHHBIN
AIEKTPUUECKHU bubnuorexa [HOK
4.2 i Tok. Toku B 12 https://m.edsoo.ru/7f41b
pa3sIUYHBIX f72
cpemax
Wroro no pazgeny 22
PesepBHoe Bpems 2
OBILEE
KOJIMYECTBO 68
YACOB I10

I[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

